Abstract A 71 year old man underwent retrosternal gastric tube reconstruction following transhiatal oesophagectomy for squamous cell carcinoma. On the second postoperative day, the patient developed a cardiac arythmia with secondary hypotension followed by hypoxaemia necessitating artificial ventilation. Two weeks after surgery, endoscopy revealed massive necrosis ofthe proximal segment ofthe gastric tube extending from the anastomosis in the neck to the watershed area. Three weeks later, the patient died and a necropsy was performed. Macroscopic evaluation of the gastric tube revealed a sharply demarcated and fully ossificated proximal segment. Heterotopic ossification was present on histological examination. This condition has only been described in conjunction with primary or metastatic gastric adenocarcinoma. The location of the ossification and the presence of temporary systemic hypoxia suggest that the latter was the main factor responsible for the ossificative response.
gastrointestinal tract besides the tumour in the oesophagus. On the second day following extubation, the patient developed a hemiplegia on the right side. Changes corresponding to transient lower wall ischaemia of the heart were detected. There were no signs of intracerebral bleeding on computed tomography. Nine days after surgery, the patient became unstable for a second time and had to be treated with inotropic agents. Endoscopy of the gastric tube was performed a day later and revealed an anastomotic dehiscence and ischaemic necrosis over 5 cm of the proximal gastric tube. Segmental necrosis was present and spread from the oesophagogastrostomy in the neck to a level which corresponds to the so-called watershed. The patient developed septicaemia complicated by respiratory insufficiency and deteriorated further. Endoscopy was repeated the day before the patient died. The necrotic segment was enlarged up to 10 cm distal to the anastomosis. Beyond this segment, the endoscope was unable to pass because of the presence of a stenosis at the border between the necrotic and normal mucosa. The patient died 23 days after surgery. Necropsy was performed after obtaining consent from the patient's family. 
Pathology
On examination of the surgical specimen resected 23 days before the patient died, a moderately differentiated squamous cell carcinoma with a diameter of 3 cm was observed in the lower third of the oesophagus. The tumour had infiltrated the muscular wall and the perioesophageal connective tissue. The resection margins and the perioesophageal tissue were free of tumour, as were the lymph nodes (T3NOMD. The oesophageal-gastric anastomosis appeared dehiscent. The proximal segment of the gastric tube was constricted over about 14 cm (fig 1) . Erosions and ulcerations were present on the mucosal surface. The gastric wall had thickened and contained a gritty substance. On microscopic examination, the surface comprised necrotic tissue with a fibroblastic proliferation below. The muscularis propria was absent in some sections. A discontinuous layer oftrabecular bone was present along the entire length of the constricted segment in the outer part of the gastric tube, extending into the adjacent mediastinal tissue. Ossification was most prominent in the proximal part and extended around the right carotid artery and close to the thyroid gland (fig 2) . tissue it is thought to be the mesenchymal cell response to altered intracellular metabolism or pH changes caused by physical, chemical, or infectious injury,45 or functional immobility in neurological trauma.' Heterotopic ossification has also been reported in neoplastic tissue of epithelial origin and more specifically in the gastrointestinal tract. Osseous metaplasia of mesenchymal cells can be induced in specific circumstances.2 Previously reported heterotopic ossification in the stomach was, in most cases, confined to primary tumours or metastatic lesions, under both clinical and experimental conditions.23 Only one experimental study reported heterotopic ossification following subtotal gastrectomy in rats.' Bone formation, however, was not localised to the anastomosis but scattered in small foci in the mucosa of the glandular stomach.
In this case the heterotopic ossification was entirely restricted to the proximal part of a gastric tube adjacent to a well demarcated necrotic segment noted at gastroscopy. This area corresponds to the watershed area which normally receives blood from the left and right gastric epiploic arteries (fig 1) . Only the right gastric epiploic artery remains following reconstruction of the gastric tube.7 Vascularisation of the proximal segment occurs through the submucosal microvascular network.8 Poor vascularisation ofthe gastric tube is an important risk factor for stricture formation, which occurs in 12 to 40% of patients following gastric tube reconstruction. 9 Reportedly, massive gangrene of the gastric tube occurs in 1 % of reconstructions.'" To our knowledge, however, heterotopic ossification has not been described previously in these circumstances.
Although the exact cause of the ossification in our patient remains unclear, its location and the presence of systemic hypoxia suggest that the latter was the main trigger.
